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Throughout his career, Dr. Rodney M. LaFollette has worked on high efficiency designs 
of secondary batteries and fuel cells, especially bipolar designs. Funded research activities 
over the past ten years include lithium/lithium peroxide solid state batteries, bipolar 
silver/zinc batteries, several types of bipolar lead acid batteries, including an effort funded 
by General Motors/Department of Energy to build a bipolar lead acid battery for use in 
hybrid vehicles. Further funded efforts include microscopic batteries for use in MEMS 
and other integrated circuits, remote autonomous sensors, fuel cells, and capacitors. Dr. 
LaFollette also has extensive experience with mathematical modelling of batteries, 
including the development of a model of spirally-wound lead acid batteries used in the 
Hybrid Vehicle Program at General Motors. Dr. LaFollette has served as Principal 
Investigator on research contracts and grants totaling over $4M over the past 13 years. 
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1992 - PresentPresident/Founder, Bipolar Technologies Corp., Provo, UT 

1990 - 1992 Vice President of Engineering, Enyon Corp., Provo, UT 

1987 - 1990 Senior Materials Eng., International Fuel Cells, South Windsor, CT 

Education 

Academic Diploma, International School of Brussels, Brussels Belgium, 1975 
B.S., M.S., Chemical Engineering, Brigham Young University, 1984 
Ph.D., Chemical Engineering, Brigham Young University, 1988 
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Tau Beta Pi, Sigma Xi, Mathematical Modeling, 
Electrochemical Society,AIChE Electrochemistry, Colloid Chemistry, 
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Brigham Young professor Linton 
Salmon is reflected in a wafer that- 
he helped invent. It contains 1 ,200 
batteries. ' 
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Computer researchers are not only, 
building better gadgets as technology ad- 
vances, but making them smaller, faster 
and cheaper. 

Microelectromechanical systems, or. 
MEMS, have dominated the work of many 
researchers and engineers in recent years, 
MEMS are a series of miniature electronic 
structures^ and sensors integrated on one 
silicon chip. They range in size from less 
than one inch to a micron — one-thol^ 
sandth the thickness of a nickel. < SSt 

-MEMS are not only compact, but usually 
are more precise than older systems due to 
the close proximity of -their parts. They* 
are already used commercially in automo- 
bile air bags, /with a tiny MEMS sensor 
-triggering -the bag when it senses a rapid ■ 
change in motion. More potential applica- 
tions pop up every day. 

Now a Brigham Young University engi- 
neer wants to give MEMS systems their 
own power source. ; -t* 

"Linton Salmon, BYU's associate dean!6f 
engineering and technology, supervised 
'MEMS research for the National Science 
Foundation in the early 1990s. During his 
NSF tenure, Salmon noticed dozens/M 
grant seekers developing MEMS.; He also 
noticed most of the projects'had to be erij 
, : ergized by«putside: power, sources, mainlyv 

MEMS chip itself. ? v *' ^ - ^"I'-Z- [ 
"' jFor a lot of electrical engineers, power 
is just something you buy the battery; 
.(for)," Salmon said. "They build a sensor,- 
then go looking for batteries to fit." 

VVhen he returned to BYU, : Salmon 
cided to create a microbatteryVapabl^g^ 
jittj^g'-inM^ trial' 
runs}tie and his colleagues have created a! 
design they believe^could^eyamp^MEMSit 

See BAlf ERIES, Eage ^8; 
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T' t Next week, Salmon will present 
his group's findings to the Solid- 
State Sensors and Actuator Work- 
shop, a leading MEMS industry fo- 
rum meeting in Hilton Head, S.C. 
The conference has been held ev- , 
ery other year since 1984 and is 
limited to 300 researchers, all ac- 
tively working with MEMS. 
^Most MEMS industry scientists- 
are either electrical engineers or 
mechanical engineers, Salmon 
said, "but batteries are a chemical 
thing, and we needed chemical en- 
gineers" to build a MEMS battery. 
Salmon's microbattery. is made of a 
nickel and zinc compound, and in- 
cludes a tiny, tightly* sealed reser- 



voir of liquid electrolytes to supply 
the needed power. It is built with j 
the same processes used to make , 
computer chips, he added, includ- ; 
ing "extremely small dimensions 
and extremely pure materials."' 

The entire microbattery is only ] 
as thick as a strand of . human hair 
and is the Vame size as the circuits [ 
on the MEMS silicon chips, Salmon ( 
said. The design is intended to en- j 
able MEMS producers to eventual- • 
ly include the mteobattery inter- ; 
nally in their products. f r " 

"The question," Salmon said, "is 
how much energy can it putout.for | 
how long?" 

' Salmon sees the microbattery 
potentially used in conjunction 
with miniature timers. Since the 
various sensors on a MEMS chip do 
not need to be powered up at all ! 
times, the timer can send the mi- s 
crobatteries a message to turn on at \ 
specific intervals. In turn, the mi- 1 
crobatteries would power the sen- ! 
sors to activate and send data, us- ) 
ing radio signals,, to a remote , 
central computer, ' . j 



i ( The microbatteries are rechar- 
j geable as well; Salmon said, and a 

MEMS chip could potentially func- 
i tion indefinitely with a small solar 

cell, timer and one of the new mi- 
I crobatteries. 

, Some day in the near future, he 
. said, a house thermostat could cost 
significantly less if it includes a mi- 
crobattery instead of being wired 
: to a power source and a furnace. A 
timer-rigged 1 microbattery could 
power the MEMS sensors measur- 
ing the temperature, which would 
then send the measurements by ra- 
dio wave to a central computer at 
assigned intervals. 
'Once Salmon and other re- 
searchers determine how much en- 
ergy can be stored in a microbat- 
* tery, the tiny power sources could 

*; be used to monitor vital signs in 

' trauma victims, or power the 
pumps regulating insulin flow in 
.diabetics. The batteries could even 
be.used to power sensors that mea- 
sure automobile tire or engine 
wear.rsending radio, messages, to 

; the car-s,. onboard" computer; at 



scheduled times. j 
Robert Huber is a- professor of \ 
electrical engineering at the Uni- i 
versity of Utah and a member of ! 
the organizing committee for the i 
Hilton Head conference. He said 
Salmon's research was selected for i 
the conference because "itfs high ! 
quality work, it's a novel idea and^ i 
has the possibility of having a lot of i i 
: uses.V . . - " \ 'T' v ' ' : "' i 
Huber, who has been attending, j 
' the MEMS conferences since 1986, j 
is quick to note that all the ideas ' \ 
presented at Hilton Head are in the I 
•early stages of research. The mi- 1 
crobattery and other potential I 
products are still speculative/ he ' 
said." " " ■ 

"How much energy can you real- ' 
ly store?" Huber asked of the mi- ' 
crobattery. "That remains to be '■■! 
seen." ■ • - V; : | 

Salmon and the BYU research j 
team plan to commercialize their 
microbattery through Bipolar 1 
Technologies, iin Qrem-based;bat- T 
tew manufacturer. "' ' r 



